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Response to Amendment 

1 . This Office Action is in response to Amendment filed on date: 8/16/05. 
Claims 1-32 are still pending. 

Response to Arguments 

2. Applicant's arguments with respect to all claims have been considered but are 
moot in view of the new grounds of rejection. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims1-3, 5-9, 18-22, and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Merenda (U.S. 6,879,192) in view of Zirath (U.S. 6,097,247). 

With respect to claim 1, Merenda discloses a sub-harmonic mixer in figure 4c 
that comprises an input, node 121, for receiving a first signal having a first frequency 
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and a second signal having a second frequency and an output, node 123, for outputting 
a third signal having a third frequency (Column 8, lines 37-42). Merenda teaches 
having at least one diode ring array it having a plurality of diode rings arranged in 
parallel in figure 4c (Column 8, lines 37-42). Merenda teaches that an even harmonic 
mixer, diode ring array, doubles the LO, the second signal, producing a fourth signal 
which is multiplied to the first signal, either RF or IF, to generate the third signal 
(Column 1 , line 64 - Column 2, line 4). Merenda does not expressly disclose the diodes 
comprising a FET or HEMT. However, Zirath discloses diodes that are used in mixers 
consisting of an FET or HEMT in figure 1 (Column 1, lines 14-16 and Column 2, lines 
37-42). Therefore, it would be obvious to one of ordinary skill in the art at the time of 
the applicant's invention to use Zirath's diodes in Merenda's mixer to have low threshold 
voltage diodes and thus less temperature sensitive. 

With respect to claim 2, Merenda discloses a sub-harmonic diode mixer in a 
circuit in figure 4a. Merenda teaches that the input to the diode ring, element number 
92, can be coupled to ground (Column 7, lines 39-43). Merenda also teaches that the 
diode ring, element number 92, can be connected to ground instead of the output 
(Column 7, lines 15-18). 

With respect to claim 3, Merenda teaches that the diode ring array is coupled 
between the input, node 121, and the output, element number 123 (Column 8, lines 39- 
43). 

With respect to claims 5 and 6, Merenda teaches that the sub-harmonic mixer is 
used transceivers so it is used as an up-conversion mixer where the first frequency 
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would be an IF frequency, the second frequency is an LO frequency, and the third 
frequency, which is higher than the first frequency is an RF frequency (Column 7, lines 
39-43). 

With respect to claims 7 and 8, Merenda teaches that the sub-harmonic mixer is 
used transceivers so it is used as an down-conversion mixer where the first frequency, 
which is higher than the third frequency, would be an RF frequency, the second 
frequency is an LO frequency, and the third frequency, is an IF frequency (Column 7, 
lines 39-43). 

With respect to claim 9, a sub-harmonic mixer used in a transceiver thus it can 
be a transmitter (Column 7, lines 39-43). Merenda discloses in figure 4c, a sub- 
harmonic mixer having at least one diode ring array with it having a plurality of diode 
rings arranged in parallel (Column 8, lines 37-42). Merenda teaches receiving an IF 
signal in the mixer and translating the IF signal to a transmission signal, RF signal, 
having a transmission frequency (Column 8, lines 37-42). Merenda discloses an 
oscillator for generating a local oscillator (LO) frequency signal having an LO signal 
(Column 7, lines 39-43). Merenda teaches that an even harmonic mixer, a diode ring 
array, when used as a receiver doubles the LO, the second signal, which is multiplied to 
the RF signal to generate the IF signal (Column 1 , line 64 - Column 2, line 4). Since 
the mixer can also be used in a transmitter, it is considered inherent that the diode ring 
array doubles the LO, the second signal, which is multiplied to the IF signal to generate 
the transmission signal. Merenda does not expressly disclose the diodes comprising a 
FET or HEMT. However, Zirath discloses diodes that are used in mixers consisting of 
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an FET or HEMT in figure 1 (Column 1, lines 14-16 and Column 2, lines 37-42). 
Therefore, it would be obvious to one of ordinary skill in the art at the time of the 
applicant's invention to use Zirath's diodes in Merenda's mixer to have low threshold 
voltage diodes and thus less temperature sensitive. 

With respect to claim 18, Merenda discloses using surface mount, diode rings; 
therefore it is considered inherent that the sub-harmonic mixer is implemented on a 
MMIC chip since surface mount diodes are used on MMIC chips (Column 8, lines 59- 
63). 

With respect to claim 19, Merenda discloses a sub-harmonic diode mixer in a 
circuit in figure 4a. Merenda teaches that the input to the diode ring, element number 
92, can be coupled to ground (Column 7, lines 39-43). Merenda also teaches that the 
diode ring, element number 92, can be connected to ground instead of the output 
(Column 7, lines 15-18). 

With respect to claim 20, Merenda teaches that the diode ring array is coupled 
between the input, node 121, and the output, element number 123 (Column 8, lines 39- 
43). 

With respect to claim 21 , Merenda teaches that when the harmonic mixer is used 
in receiving the receiving frequency can include both the sum and the difference of 
twice the LO frequency and the RF frequency (Column 1 , line 64 - Column 2, line 4). 
Therefore, it is considered inherent that when the mixer is used in a transmitter, the 
transmission frequency can include both the sum and the difference of twice the LO 
frequency and the IF frequency. 
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With respect to claim 22, Merenda discloses a method of generating a 
transmission signal having a transmission frequency from an intermediate frequency 
signal. Merenda teaches generating a local oscillator (LO) frequency signal having a 
LO signal (Column 7, lines 39-43). Merenda teaches using a sub-harmonic mixer of 
figure 4c that includes at least one diode ring array with each having a plurality of diode 
rings arranged in parallel (Column 8, lines 37-42). Merenda teaches that when using 
the mixer in a receiver, multiplying the signal having a twice the LO frequency to the RF 
signal to generate the intermediate signal (Column 1, line 64 - Column 2, line 4). Since 
Merenda shows that the mixer can be used both as a transmitter and receiver, 
transceiver (Column 7, lines 39-43), it is considered inherent that the mixer would 
multiply the signal having a twice the LO frequency to the IF signal to generate the 
transmission signal. Merenda does not expressly disclose the diodes comprising a FET 
or HEMT. However, Zirath discloses diodes that are used in mixers consisting of an 
FET or HEMT in figure 1 (Column 1, lines 14-16 and Column 2, lines 37-42). Therefore, 
it would be obvious to one of ordinary skill in the art at the time of the applicant's 
invention to use Zirath's diodes in Merenda's mixer to have low threshold voltage diodes 
and thus less temperature sensitive. 

With respect to claim 29, a sub-harmonic mixer used in a transceiver thus it can 
be a receiver (Column 7, lines 39-43). Merenda discloses in figure 4c, a sub-harmonic 
mixer having at least one diode ring array with it having a plurality of diode rings 
arranged in parallel (Column 8, lines 37-42). Merenda teaches receiving a transmission 
signal in the mixer and translating the transmission signal to an IF signal, RF signal, 
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having a transmission frequency (Column 8, lines 37-42). Merenda discloses an 
oscillator for generating a local oscillator (LO) frequency signal having an LO signal 
(Column 7, lines 39-43). Merenda teaches that an even harmonic mixer, a diode ring 
array, doubles the LO, the second signal, which is multiplied to the RF signal to 
generate the IF signal (Column 1, line 64 - Column 2, line 4). Merenda does not 
expressly disclose the diodes comprising a FET or HEMT. However, Zirath discloses 
diodes that are used in mixers consisting of an FET or HEMT in figure 1 (Column 1 , 
lines 14-16 and Column 2, lines 37-42). Therefore, it would be obvious to one of 
ordinary skill in the art at the time of the applicant's invention to use Zirath's diodes in 
Merenda's mixer to have low threshold voltage diodes and thus less temperature 
sensitive. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



2. Claims 4, 12-16, 24-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Merenda and Zirath further in view of Joshi (U.S. 5,416,449). 
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With respect to claim 4, the modified sub-harmonic mixer of Merenda and Zirath 
is described above in the discussion of claim 1 . Merenda does not disclose using two 
diode ring arrays, thus making it two separate mixers. However, Joshi teaches using 
two harmonic mixers, element numbers 20 and 30 (Column 6, lines 37-42). The use of 
two mixers, diode ring arrays, forms an image rejection mixer. Therefore, it would be 
obvious to one of ordinary skill in the art at the time of the applicant's invention to use 
Merenda and Zirath's sub-harmonic mixer as the two harmonic mixers in Joshi's 
quadrature image rejection mixer system in order to eliminate interference. 

With respect to claim 12, the modified transmitter of Merenda and Zirath is 
described above in the discussion of claim 9. Merenda does not disclose using two 
diode ring arrays, thus making it two separate mixers. However, Joshi teaches using 
,two harmonic mixers, element numbers 20 and 30 (Column 6, lines 37-42). The use of 
two mixers, diode ring arrays, forms an image rejection mixer. Therefore, it would be 
obvious to one of ordinary skill in the art at the time of the applicant's invention to apply 
Joshi's technique of using two harmonic mixers to Merenda and Zirath's transmitter in 
order to form an image rejection mixer and thus eliminating interference. 

With respect to claim 13, the modified transmitter of Merenda, Zirath and Joshi is 
described above in the discussion of claim 12. Merenda does not disclose a power 
divider. Joshi further discloses in figure 1 using a power divider, element number 40, for 
dividing the LO frequency signal to generate two divided LO frequency signals, and 
providing the two divided LO frequency signals to the two diode ring arrays, element 
numbers 20 and 30, respectively (Column 5, line 67 - Column 6, line 6). Therefore, it 



Application/Control Number: 10/789,237 ' Page 9 

Art Unit: 2685 

would be obvious to one of ordinary skill in the art at the time of the applicant's invention 
to add Joshi's power divider to the modified transmitter of Merenda, Zirath, and Joshi in 
order to have the capability of modulating two signals at the same time. 

With respect to claim 14, the modified transmitter of Merenda, Zirath, and Joshi is 
described above in the discussion of claim 12. Merenda does not disclose a hybrid for 
generating two quadrature IF signals. Joshi describes the use of a first and second 
quadrature IF signals, element numbers 28 and 38, that are provided to the two diode 
ring array mixers, element numbers 20 and 30 (Column 6, lines 26-29). A hybrid is 
necessary to produce these the first and second quadrature IF signals; hence, a hybrid 
must be present. Therefore, it would be obvious to one of ordinary skill in the art at the 
time of the applicant's invention to add Joshi's hybrid system to generate two 
quadrature IF signals to the modified transmitter of Merenda, Zirath, and Joshi in order 
to have the capability of modulating both quadrature signals of the same IF signal. 

With respect to claim 15, the modified transmitter of Merenda, Zirath, and Joshi is 
described above in the discussion of claim 12. Merenda does not disclose a hybrid for 
combining the outputs of the diode ring arrays. However, Joshi further discloses a 
hybrid, element number 50, for combining outputs of the two-diode ring arrays to 
generate the transmission signal (Column 7, lines 17-24). Therefore, it would be 
obvious to one of ordinary skill in the art at the time of the applicant's invention to add 
Joshi's hybrid system to generate two quadrature IF signals to the modified transmitter 
of Merenda, Zirath, and Joshi in order to have the capability of modulating both 
quadrature signals of the same IF signal and then combining the outputs. 
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With respect to claim 16, the modified transmitter of Merenda and Zirath is 
described above in the discussion of claim 9. Merenda does not disclose a filter as 
recited in the claim. However, Joshi discloses a filter, element number 70, coupled to 
the output port of a sub-harmonic mixer (Column 7, lines 31-34). 

With respect to claim 24, the modified method of Merenda and Zirath is 
described above in the discussion of claim 22. Merenda does not disclose using two 
diode ring arrays, thus making it two separate mixers. However, Joshi teaches using 
two harmonic mixers, element numbers 20 and 30 (Column 6, lines 37-42). Therefore, 
it would be obvious to one of ordinary skill in the art at the time of the applicant's 
invention to apply Joshi's technique of using two harmonic mixers to Merenda and 
Zirath's method in order to be able to up-convert both quadratures of the IF signal. 

With respect to claim 25, the modified method of Merenda, Zirath, and Joshi is 
described above in the discussion of claim 24. Merenda does not disclose a method for 
dividing the LO frequency signal. However, Joshi discloses a method for dividing the 
LO frequency signal using a power divider, element number 40, to generate two divided 
LO frequency signals, and providing the two divided LO frequency signals to the two 
diode ring arrays, element numbers 20 and 30, respectively (Column 5, line 67 - 
Column 6, line 6). Therefore, it would be obvious to one of ordinary skill in the art at the 
time of the applicant's invention to apply Joshi's technique of dividing the LO frequency 
signal to the modified method of Merenda, Zirath, and Joshi in order to be able to up- 
convert both'quadratures of the IF signal. 
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With respect to claim 26, the modified method of Merenda, Zirath, and Joshi is 
described above in the discussion of claim 24. Merenda does not disclose a method for 
combining the outputs of the diode ring arrays. However, Joshi discloses a method for 
combining outputs of the two-diode ring arrays to generate the transmission signal 
(Column 7, lines 17-24). Therefore, it would be obvious to one of ordinary skill in the art 
at the time of the applicant's invention to apply Joshi's technique of combining the 
outputs to the modified method of Merenda, Zirath, and Joshi in order to be able to up- 
convert both quadratures of the IF signal. 

With respect to claim 27, the modified method of Merenda, Zirath, and Joshi is 
described above in the discussion of claim 24. Merenda does not disclose a method for 
generating the first and second quadrature IF signals. However, Joshi discloses a 
method for generating the first and second quadrature IF signals, element numbers 28 
and 38, and providing them to the two diode ring arrays, element numbers 20 and 30, 
respectively (Column 6, lines 26-29). Therefore, it would be obvious to one of ordinary 
skill in the art at the time of the applicant's invention to apply Joshi's technique of 
generating two quadrature IF signals to the modified method of Merenda, Zirath, and 
Joshi in order to be able to up-convert both quadratures of the IF signal. 

With respect to claim 28, the modified method of Merenda and Zirath is 
described above in the discussion of claim 22. Merenda does not disclose a filtering 
method. However, Joshi teaches filtering a signal at the output port of the sub-harmonic 
mixer (Column 7, lines 29-36). Therefore, it would be obvious to one of ordinary skill in 
the art at the time of the applicant's invention to apply Joshi's filtering technique to 
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Merenda and Zirath's method in order to enhance the quality of the method by isolating 
the desired signal. 

3. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Merenda 
and Zirath further in view of Moe et al. (U.S. 5,239,685). The modified transmitter of 
Merenda and Zirath is described above in the discussion of claim 9. Merenda does not 
disclose a LO amplifier. However, Mpe et al. discloses a transmitter on a MMIC that 
utilizes a LO amplifier, element number 75, for amplifying the LO frequency signal prior 
to multiplying the LO frequency signal to the IF signal in the mixer, element number 77 
(Column 7, lines 4-10). Therefore, it would be obvious to one of ordinary skill in the art 
at the time of the applicant's invention to add Moe et al.'s LO amplifier to Merenda and 
Zirath's transmitter in order to amplify the LO signal and thus enhancing the quality of 
the mixer and transmitter. 

4. Claims 1 1 , 23, and 30-32 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Merenda and Zirath. 

With respect to claims 1 1 and 23, the modified transmitter and method of 
Merenda and Zirath is described above in the discussion of claims 9 and 22. Merenda 
in figure 4c teaches the use of two diode ring arrays arranged in parallel to form a diode 
ring array (Column 8, lines 37-42). It would be obvious to one of ordinary skill in the art 
at the time of the applicant's invention to increase it to four diode rings since adding 
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more diode rings in parallel will not produce an unexpected result since the product of 
two diode rings in parallel has been taught. 

With respect to claim 30, the modified transmitter of Merenda and Zirath is 
described above in the discussion of claim 1 . Merenda discloses two diode rings, 
element numbers 92 and 94, being electrically connected, through a transformer, 
between a ground and a common connection output, element number 1 14, in figure 4a 
(Column 8, lines 4-17). Merenda in figure 4c teaches the use of two diode ring arrays 
arranged in parallel to form a diode ring array (Column 8, lines 37-42). It would be 
obvious to one of ordinary skill in the art at the time of the applicants invention to 
increase it to four diode rings since adding more diode rings in parallel will not produce 
an unexpected result since the product of two diode rings in parallel has been taught. 

With respect to claim 31 , Merenda discloses in figure 4b the diode rings 
comprising first and second diodes connected in an anti-parallel relationship that can 
substituted for the diode ring arrays in figure 4a (Column 8, lines 29-37). 

With respect to claim 32, the modified transmitter of Merenda and Zirath is 
described above in the discussion of claim 9. Merenda discloses two diode rings, 
element numbers 92 and 94, being electrically connected, through a transformer, 
between a ground and a common connection point having the transmission frequency 
translation result, output, element number 1 14, in figure 4a (Column 8, lines 4-17). 
Merenda in figure 4c teaches the use of two diode ring arrays arranged in parallel to 
form a diode ring array (Column 8, lines 37-42). It would be obvious to one of ordinary 
skill in the art at the time of the applicant's invention to increase it to four diode rings 
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since adding more diode rings in parallel will not produce an unexpected result since the 
product of two diode rings in parallel has been taught. 

5. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Merenda, Zirath, and Joshi further in view of Kaiser (U.S. 5,339,284). The modified 
transmitter of Merenda and Joshi is described above in the discussion of claim 16. 
Merenda and Joshi do not disclose the filter specifically being a triplexer. However, 
Kaiser discloses using a triplexer as a filter at the output of a mixer (Column 9, lines 28- 
38). Therefore, it would be obvious to one of ordinary skill in the art at the time of the 
applicant's invention, to apply Kaiser's filtering technique with the use of a triplexer to 
the modified transmitter of Merenda, Zirath, and Joshi in order to specifically isolate 
three relevant frequencies. 

Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Adeel Haroon whose telephone number is (571) 272- 
7405. The examiner can normally be reached on Monday thru Friday, 8:30 a.m. - 5:00 
p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Urban can be reached on (571) 272-7899. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



AH 

10/17/05 




